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Abstract
Newly introduced heat-not-burn or electronic cigarettes can cause lethal nicotine
intoxication if ingested at higher doses. Although routine gastric lavage is not recom-
mended, it should be considered if the amount of intoxicant is lethal. A 59-year-old
man with a history of depression was brought to our emergency department after
intentional ingestion of 8 heat-not-burn cigarettes, which were estimated to contain
a total of 100 mg of nicotine. Abdominal computed tomography confirmed the gastric
contents, detectingmultiple stick-like and rod-shaped high-density structures. Gastric
lavage was performed to minimize absorption of the potentially lethal nicotine dose.
The patient exhibited only mild gastrointestinal symptoms. Emergency physicians
should be aware of this novel heat-not-burn cigarette and its toxicity.
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1 INTRODUCTION
Heat-not-burn (HNB) cigarettes and electronic cigarettes or e-
cigarettes have become widespread across the world as “safer” sub-
stitutes for conventional combustible cigarettes. Because these new
heated cigarettes contain potentially harmful chemicals including nico-
tine, which can be life-threatening when ingested in high amounts,
deliberate ingestion of e-cigarette products is sometimes seen in
patients who attempt suicide or unintentional pediatric ingestion of
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highly concentrated liquid nicotine.1 Currently, gastric lavage is not
routinely recommended2; however, it may be beneficial in specific cir-
cumstances to avoid absorption of toxic substances, including nico-
tine, from the gastrointestinal tract.3 To date, clinical presentation and
treatment regarding intentional ingestion of potentially fatal amounts
of HNB cigarettes are lacking. Herein we describe a case of intentional
ingestion of HNB cigarettes in which immediate computed tomogra-
phy (CT) imagingguidedus toperformgastric lavage, preventingpoten-
tially lethal nicotine intoxication. We believe our case provides addi-
tional valuable information concerning the management of nicotine
intoxication after the intentional ingestion of novel HNB cigarettes.
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F IGURE 1 (A) The heat-not-burn cigarette the patient ingested. The unit of the ruler is centimeters. (B) Appearance of the heat-not-burn
cigarette soaked in regular water for 10minutes. Paper-wrapped tobacco leaves are exposed dissolving in the water. (C andD) Dischargemixed
with leaf fragments and possible soggy outer layer of the cigarettes from the nasogastric tube
F IGURE 2 Abdominal computed tomography demonstratingmultiple stick-like and rod-shaped high-density structures in the stomach, which
presumably represented heat-not-burn cigarette fragments (arrow). MeanHounsfield units of the 4 structures markedwere 65.5
2 CASE PRESENTATION
A 59-year-old man with a 4-year history of depression was brought to
our emergency department by an ambulance half an hour after delib-
erate ingestion of HNB cigarettes. The patient took several benzodi-
azepine pills at the same time. On hospital arrival, he was oriented
but appeared lethargic. His vital signs were as follows: Glasgow Coma
Scale score, 14 (E3V5M6); respiratory rate, 20 breaths/min; pulse rate,
67 beats/min; blood pressure, 139/79 mmHg; oxygen saturation, 97%;
and temperature, 36.3◦C. He denied any symptoms of nausea, vom-
iting, abdominal pain, or headache. The patient reported that he had
swallowed 8 HNB cigarette sticks (Marlboro IQOS Heatstick Men-
thol) all at once (Figure 1A and 1B); however, the actual amounts were
uncertain. We decided to perform abdominal CT to evaluate his gas-
tric contents. Multiple stick-like and rod-shaped high-density struc-
tures, which were considered cigarette fragments, were detected in
the stomach (Figure 2). Based on the lethal amount of nicotine that
was potentially absorbable from the gut, gastric lavage was performed
an hour after the ingestion. The patient was cooperative, and his air-
way was secured without warranting intubation during the procedure.
A total of 2 L of water was administered through the nasogastric tube
until tobacco leaves mixed with undigested food materials and the
effluent had become clear (Figure 1C and 1D). We did not adminis-
ter activated charcoal because of the absence of symptoms during the
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initial management. The patient was carefully observed for 24 hours,
during which he temporarily complained of nausea and vomiting. The
gastrointestinal symptoms relieved within several hours, and he was
otherwise asymptomatic. The patientwas discharged the following day
and referred to the psychiatric hospital, where he had been treated for
depression.
3 DISCUSSION
Our case report describes a successfully treated case of potentially
lethal nicotine intoxication by gastric lavage after intentional ingestion
of novel HNB cigarettes.
HNB cigarettes and e-cigarettes have been popular around the
world because they are largely believed to be safer relative to
traditional cigarettes. However, there is insufficient evidence to
demonstrate that these cigarettes are less harmful than conventional
cigarettes.4 Surprisingly, acute intoxication attributed to nicotine
overdose related to these products has been reported.5 Generally,
highly concentrated liquid nicotine or “e-liquid” that e-cigarettes
aerosolize is much more hazardous because of its quick absorption.1
However, ingestion of large amounts of HNB cigarettes can also be
life-threatening because they contain as much nicotine as regular
tobacco.6 The total amount of nicotine our patient consumed was
estimated as≈ 100mg (12.5mg of nicotine per stick) according to data
measured by an independent reviewers via the World Health Orga-
nization official method.7 Although an HNB cigarette is almost half in
length compared with conventional combustible cigarettes, it contains
as much nicotine as the traditional cigarette. The fact that menthol,
which is a commonly used flavoring agent in HNB cigarettes as in this
case, inhibits themetabolismof nicotinemight further increase the risk
of lethal nicotine intoxication.8 Currently, there is no accepted lethal
dose of nicotine in adult humans. Traditionally, intake of 40 to 60 mg
of oral nicotine or 5 cigarettes has been shown to be lethal; however,
the actual lethal dose is implied to be much greater based on previous
reports showing that the majority of patients who were potentially
harmed were asymptomatic or presented with only mild symptoms.5
Possible explanations include decrease of actual intake as a result of
vomiting, difference in absorption rates between cigarette sticks and
nicotine liquid, and the rapid metabolism of nicotine in the liver.1,9
Nevertheless, the present case could have been fatal given a previously
reported case of lethal acute nicotine intoxication attributed to the
intentional ingestion of 9 regular cigarettes.9
Interestingly, abdominal CT imaging has been reported as a diagnos-
tic modality to confirm recent overdose in comatose patients who had
no exact evidence of overdose.10 To the best of our knowledge, this is
the first case where abdominal CT was performed soon after deliber-
ate ingestion of a potentially lethal dose of HNB cigarettes, which was
helpful to determine if gastric lavage was preferable. Presently, gastric
lavage should be provided by experts to avoid complications andwould
be beneficial in cases of lethal ingestion and recent exposure to toxic
substances to minimize absorption.2 Based on abdominal CT imaging
that had identifiedmultiple cigarettes fragments,weperformedgastric
lavage in the present case, which could have contributed tomild symp-
toms, including nausea and vomiting.
4 CONCLUSIONS
Given the recent widespread use of HNB cigarettes, emergency physi-
cians may encounter potentially fatal nicotine intoxication. Recogni-
tion of this novel cigarette and its toxicity should bewarranted. Gastric
lavagemay be beneficial if performed promptly after ingestion.
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